Conidiobolus is a widely distributed genus throughout the world, and its resting spores include zygospores, chlamydospores and villose conidia. Conidiobolus dabieshanensis is confirmed as a new species with chlamydospores within the genus Conidiobolus based on the morphological evidence and the molecular data of LSU rDNA region. It is morphologically allied with C. adiaeretus and C. firmipilleus and it is phylogenetically closely related to C. humicolus, C. chlamydosporus and C. firmipilleus. The new species differs from C. adiaeretus by the absence of capilliconidia, from C. firmipilleus and C. chlamydosporus by its size of primary conidia and slender and curving germ hyphae arising from a single conidium, and from C. humicolus by its larger primary conidia and the absence of zygospores.
Introduction
The genus Conidiobolus Bref. (Ancylistaceae, Entomophthorales) typified by C. utriculosus Bref. was originally isolated from basidiomycete fruit bodies (Brefeld 1884) . It is widely distributed in soils and decaying leaves and sometimes isolated from keratin, living ferns and rotten vegetables (Kwon-Chung 2012, Nie et al. 2012 ). In addition, C. coronatus, C. incongruous, and C. lamprauges have been reported as pathogens of humans and animals (Vilela et al. 2010 , Mendoza et al. 2014 .
A total of 34 species are currently recognized within Conidiobolus (Huang et al. 2007; King 1976a King , b, 1977 Nie et al. 2012 Nie et al. , 2016 . Three subgenera Delacroixia, Capillidium and Conidiobolus were introduced based on the types of secondary conidia (Ben-Ze'ev & Kenneth 1982) , and followed by Humber (1989 Humber ( , 1997 . Recent multigene phylogenetic analyses revealed at least 3 lineages in the genus Conidiobolus, but the subgeneric boundaries of Ben-Ze'ev & Kenneth are not supported (Gryganskyi et al. 2013) .
Three types of resting spores are presented in Conidiobolus species. They are zygospores, chlamydospores and villose conidia. The zygospores are the most common, which are double walled and formed inside the larger one of the two conjugating cells (Humber 1981 (Humber , 1989 . Within Conidiobolus, 22 species produce zygospores. Among the remaining species, only C. coronatus produces villose conidia, and C. adiaeretus, C. eurymitus, C. firmipilleus, C. humicolus, C. lachnodes, C. pumilus, and C. rhysosporus form chlamydospores with a single thickened wall layer
Phylogenetic analysis
Referring to King (1976b) , more LSU rDNA sequences were downloaded from GenBank. Batkoa apiculata, Entomophthora muscae, and Erynia conica were retrieved as outgroups. Multiple sequences were aligned with BioEdit (Hall 1999) and Clustal X (Thompson et al. 1997) , and the alignment was deposited to TreeBASE (Submission ID: 20453; Study Accession URL: http://purl.org/phylo/treebase/phylows/study/TB2:S20453). Maximum Parsimony (MP) and Bayesian Inference (BI) were applied to the LSU rDNA dataset. All characters were weighted, and gaps were treated as missing data. PAUP* 4.0b10 (Swofford 2002 ) was used to perform the MP analysis. Branch swapping algorithm was tree bisection-reconnection (TBR) and MulTrees were used. Branch support was estimated with bootstrapping by using 1,000 replicates (Felsenstein 1985) . Modeltest 3.7 (Posada & Crandall 1998) was used to determine the best-fit evolution mode for BI. The BI was implemented by Markov Chain Monte Carlo (MCMC) sampling within the software MrBayes 3.1.2 (Ronquist & Huelsenbeck 2003) . The MCMC chains ran until a critical value for the topological convergence diagnostic was less than 0.005.
Results

Phylogenetic analyses
The final partial LSU sequence alignment includes 39 strains, and consists of 1025 characters, of which 604 characters are parsimony-informative and 112 characters are parsimony-uninformative. The heuristic search using maximum parsimony (MP) generated three parsimonious trees (TL = 3378, CI = 0.4307, HI = 0.5693, RI = 0.7035, RC = 0.3030), one of which is selected and shown in Figure 1 . The GTR+I+G nucleotide substitution model is used based on the Akaike Information Criterion (AIC). One tree is saved to a file within every 100 generations for a total of 1,000,000 MCMC generations, and the average standard deviation of split frequencies in Bayesian Inference is 0.004833, below 0.005. Three clades present on the phylogenetic tree, and C. dabieshanensis grouped in Clade I, being most closely related to C. humicolus, C. firmipilleus and C. chlamydosporus. King (1976b) of capilliconidia, and from C. firmipilleus by slightly larger primary conidia and slender and curving germ hyphae. Phylogenetically, it is closely related to C. humicolus, C. firmipilleus and C. chlamydosporus, but differs from C. humicolus by its larger primary conidia and the absence of zygospores, and from C. chlamydosporus by its slightly smaller primary conidia and curving germ hyphae.
Known distribution -Anhui province, China Material examined -China, Anhui Province, Huoshan County, Dabie Mountains, 31˚18′N, 116˚01′E, isolated from soil, 12 April 2016, XX Tang, (RCEF6329, Holotype; HMAS255215, Isotype) -ex-type culture CGMCC 3.15763.
Figures 2-13 -Conidiobolus dabieshanensis. 2. Colony on PDA after 3 days at 21˚C. 3. Moderately branched at the colony edge. 4, 5. Primary conidiophores arising from mycelia. 6. Primary conidia. 7. Producing secondary conidia. 8, 9. Slender and curving germ hyphae arising from a single conidium. 10. Forming chlamydospores. 11, 12, 13. Chlamydospores. -Bars: 2 = 10 mm, 3-13 = 20 μm.
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Notes -Colonies on PDA at 21˚C after 3 days, white, reaching ca 52 mm in diameter. Mycelia colorless, moderately branched at the colony edge, 8-16 μm wide. Primary conidiophores, colorless, unbranched and producing a single globose conidium without widening upward, extending a length of (60-)80-155(-287) μm into the air, 9-17 μm wide. Primary conidia forcibly discharged, colorless, globose to subglobose, measuring 32.5-45 μm in greatest length and 29-38 μm in total width including a basal papilla 4-11 μm high and 9-16 μm wide. After discharging onto 2% water-agar, similar and smaller secondary conidia arising from primary conidia, slender and curving germ hyphae arising from a single conidium. Chlamydospores formed intercalarily within assimilative hyphae after 3 days, mostly subspherical to elongate ellipsoidal, rarely barrel-shaped, 33-50 × 22-35μm.
Discussion
The presence and nature of zygospores or azygospores is a useful ancillary characteristic in Conidiobolus (Humber 1989) . Taking into account the types of resting spores in Conidiobolus presented by King (1976a King ( ,b, 1977 , morphological features were compared among seven Conidiobolus species which form chlamydospores, and the length of primary conidia of the new species C. dabieshanensis are mostly related to C. adiaeretus (15-46 × 13-45 μm) and C. firmipilleus (8-40 × 6.5-33 μm) . However, C. dabieshanensis differs from C. adiaeretus by the absence of capilliconidia (Drechsler 1953a , Callaghan et al. 2000 , and from C. firmipilleus due to the slightly larger primary conidia and curving germ hyphae (Drechsler 1953b , King 1977 . As a note, microconidia in C. dabieshanensis are not observed.
The sequences of LSU rDNA region have been proved to be effective in distinguishing the Conidiobolus species (Nie et al. 2012 (Nie et al. , 2016 , and the phylogenetic tree ( Fig. 1 ) inferred from this locus demonstrated that 36 Conidiobolus strains (contain 26 ex-types) form three Clades which was almost consistent with the phylogenetic analysis of Conidiobolus based on the datas of nucLSU, nucSSU, RPB2 and mtSSU by Gryganskyi et al. (2013) . In the Clade I, C. dabieshanensis forms a well-supported clade with C. humicolus, C. firmipilleus and C. chlamydosporus (BP = 94, PP = 1.00), but morphologically differs from C. humicolus (26-38 × 23-34 μm) by its larger primary conidia and the absence of zygospores, and from C. chlamydosporus (18-50 × 15-45 μm) by its slightly smaller primary conidia and curving germ hyphae (Drechsler 1955 , Srinivasan & Thirumalachar 1961 . The morphological relative C. adiaeretus, is phylogenetically distantly related and falls in the Clade II.
Both morphological and phylogenetic evidences support that the specimen isolated from Eastern China is a new species within the genus Conidiobolus.
